Rapamycin inhibits telomerase activity by decreasing the hTERT mRNA level in endometrial cancer cells.
Rapamycin exerts its biological activity by inhibiting the kinase mammalian target of rapamycin (mTOR), which regulates important cellular processes such as control of cell cycle and cell size, translation initiation, and transcription. The ability of rapamycin to inhibit cancer cell proliferation has led to efforts to develop rapamycin and related mTOR inhibitors as anticancer agents. Some investigators have hypothesized that loss of the PTEN tumor suppressor may sensitize tumor cells to the antiproliferative activity of rapamycin because PTEN loss leads to activation of the mTOR pathway. Because PTEN loss is frequent in endometrial cancer, we have characterized the effect of rapamycin in endometrial cancer cells. We show that rapamycin in the nanomolar concentration range exerts a potent growth-inhibitory effect on endometrial cancer cells through induction of cell cycle arrest. This effect is independent of PTEN status because PTEN-positive ECC-1 cells are as sensitive to rapamycin as PTEN-null Ishikawa and Hec-1B cells, suggesting that rapamycin may be effective against a broad range of endometrial cancers. We also show that rapamycin rapidly inhibits telomerase activity by decreasing the mRNA level of hTERT, the catalytic subunit of telomerase. This implies that rapamycin leads to inhibition of hTERT gene transcription. We demonstrate that rapamycin inhibits phosphorylation of downstream targets of mTOR such as p70(S6K) kinase and 4E-BP1 translation repressor. This work suggests that rapamycin is a potentially useful targeted therapy for endometrial cancer and that loss of telomerase activity may be a good surrogate biomarker for assessing antitumor activity of rapamycin.